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Abstract ;[ Objective | Accurately assessing the spatial and temporal differentiation of regional carbon storage,
and analyzing its topographic gradient effect and vulnerability to land use, are of great significance for the
implementation of the regional ‘two carbon’ goal. [ Methods | Wuhan urban circle was taken as an example.
The InVEST model was used to evaluate the spatial and temporal differentiation characteristics of regional
carbon storage with the help of GIS platform, and based on DEM data, the terrain index was used to explore
the topographic gradient effect of carbon storage, and the potential impact index was used to reveal the
vulnerability of carbon storage. [ Results] (1) From 2005 to 2020, the total carbon storage in Wuhan urban
circle first decreased and then increased, showing a trend of low in the middle and west and high in the north
and south in terms of spatial distribution, with large differences between cities. (2) The topographic position
of Wuhan urban circle is generally low in the central and western regions and high in the north and south,
with the largest proportion of level 1. From the spatial autocorrelation analysis, it can be seen that there is a

significant positive spatial correlation between regional topographical position and carbon density. (3) The
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conversion of cultivated land to construction land is the main reason for the loss of regional carbon storage,

resulting in a carbon loss of up to 7.068 Tg, while the conversion of cultivated land to forest land is the main

reason for the increase of regional carbon storage, expanding the regional carbon pool by 7.62 Tg. As far as

the vulnerability assessment of carbon storage was concerned, from the perspective of the urban circle as a

whole, the PI indices from 2005 to 2020 were all negative, indicating that regional land use could have a

negative potential impact on carbon storage. [ Conclusion| The carbon storage in Wuhan urban circle has

generally decreased and there are significant differences among internal cities. The topographic position is

significantly positively correlated with carbon density, and the vulnerability of carbon storage is high due to

land use change.
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3.3 EREEMRFEMEITERS

3.3.1 AR E T LA A e B 2SRRI
B BE AN T, A 2 e B 0 SR 2 3 B DX Sl i i i 1 R
By, Horp o bkH(170.18 t/hm®) FIELHE (113.01 t/hm®) &
DX 3 e 485 B e e 1) ML 2, B b (105,01 t/hm®) 7K 3%
(69.6 t/hm’ ) Z H 1 F 5 2 T AU R, & X3 i
FERR PR, T A M (44,62 t/hm?) DL K& R F
(30.61 t/hm®) W A IRtk 25 8 2K . AR SRl 2005—
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2020 419 A H ) 5% B B R b 4 32 2
B I i DL AE GIS o u] W4k % B Ok, TR R
20052020 4F BB Af 1t A8 A DU LG 43 BT, H B 7
FTJT S At o) 05 D b 2 i G DX S A o 9 2R 1)
LF L AR A A ALY 1 169.220 6 km*, &
ORI Ik 7,068 Tg. 3240 A g R T L 2
JET AR LA R o X T L SR M T RN B T S T A AL
X [X Il A A A T SR 320 7R I 3 ) R I
T B 72 b 5 B R 2 55 2 T ) IS 55 A A 14 b
ook A R B I, [ S 2005—2020
AR DX IR A R LR L3, & 30 30 4 Xk 2 sk ik
U D B R R R B R B T . ROl R R B
M (150.133 5 km?) FIHF L% ] K B (158.221 8 km™)
A 3 T P i A R R R R L E A R
J2 5 B AR P B A8 T B R AR — B, {EL s B 1 Bk £
TR A BRI 5 . H b 5 Sy 5 b A 3
1.885 Tg My Uit 2% » 3= 25 43 A A6 iDL T L 38 X T F s
TR 43 X, AR RK v 2 i R A D L (H R AR
b Ay e il % b A, ROV e AR R A 2 0 Xk
T P22 i b A A B0 T S o 1T B b 5 ) K B T
0.56 Tg Bl Ui 2K » B v 40 A A6 R TT 5 22 8% Y 42 18
Ab . AT RE 4 J IR A T DX 0K — S R S B T A Y

b 2 A8 Ay K B A 4 s ORI R HE L, (H B b In)
A 118 B Al 2 DX Sl e 6 398 0 A 32 IR e A 1 AR
K 1169.220 6 km”, 4" 78 X 3 % 7.62 Tg, EE 4
A 7E 5 X228 E T2 G ik S b X M R L R
IEE AR R BRE AR T AR R S AR T4 Y
W AR ASIAEE . [RL I A X S m i AR £k AT 0 L B i
PRI R AR AR TR T . BRI D R A Y AR
15 M S B 2 B AH DG

bUGAVRE
[ | -2.22~0.26
[ 027~0.55
[ 0.56~0.90
B 0.91~1.26
126215

B 5 uELESSS

R4 FTRMEAEHHEHEERER

W 345 _ LA ISR/ :
Ll st H K B b A F F 4
1 65.32/—2.84 17.28/0.34 1.01/—0.02 11.23/0.41 4.72/2.23 0.44/—0.12
2 31.11/—1.67 62.33/0.57 2.87/—0.02 2.16/0.13 1.49/1.06 0.04/—0.07
3 17.03/—0.96 77.52/0.59 3.21/0.02 0.81/0.08 1.42/0.27 0.01/0.00
4 11.29/—0.81 83.07/0.65 5.21/—0.03 0.28/0.07 0.14/0.12 0.01/0.00
5 6.67/—0.52 85.85/0.58 7.32/—0.13 0.09/0.04 0.06/0.03 0.01/0.00

P BUE N 2020 4F/2005—2020 401
RS BERMBAKHTHREERR

I fi MR/ (te hm™*) 2005—2020 4E 54k A/
A4 20054E 20104F 2015 4F 2020 4F (t*hm™?%)

1 93.994 93705 92475 92,594 —1.400

2 119.585  119.318  119.585  119.463 —0.122

3 145,323 145.206  144.969  146.946 1.623

4 156.202  156.162  156.083  157.333 1.131

5 159.020  159.015  158.870  159.515 0.495

3.3.2 BMEEEWMSRERBEIN HTHRFHMEN
A 796 5 42 25 2 58 IR 45 0+ i 0 R AR Ak 10 g 55
i 7 LB, A SCIEAS X 2005—2020 4FE £ RE T 1
T it 15t % = b R R AR f B B 55 0 . P26 6 AT T, MU
iR AR Lok E  H A R 5 Ab F o 55 T &K
S BIF S U 1R] 56 B 48 B B R S e A AR,
R A EEAE T 2005—2015 45 X350 FE 2% 591 9 5 1 A

B HAAE Y 5K .10 a SEHE N T 897.932 7 km” LK Ik
TR = M R R R T 1,737 AL i 2015—
2020 4EEEW b B AE D 5K (544,972 5 km®) , {H R
JE ¢ v 1) A b 2 2020 (1 618,946 1 km®) 5 M
T LA T DR R 1 4 b ) P s . () A DXl e i
i 2 D 5 B 0 #, 20052015 4F X 8l K
b FRWCHRRIE T 2015—2020 4EF IR, UHE
20102015 4F DX B B fiff 1t 0 2Kk B i ™ . w PTT
.3 AT PT80Sk 1, 2 B X 50+ b A
23 W i it Sk B T TED PR S R ) e i e IR 55 1) B 5
PEs ik — LAk,

2005—2010 4F PI $5%h —4.875 , K Wiz s} [A] B¢
PRI DX 35 A i 1 AN 5 3R T T Btk i o R 55 1 AR AL
AN IR i B b s/ T LAl R RS 1Y
WAE R0 . 2010—2015 4F P18 %0 —3.317, |
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TWTESZ W A i G2 i ABATS 23 X 2 0% K e 7 AR BN, X

FMAE 20152020 4R iF— 2 Ak (HR 5 R E A,
I T P A& AN IR TR (B 8) LR R TTHE 2010—2015
AEF 20152020 4F PI 8500 1IE Z Ab, FL AR i 1
PT 455034 2t H A2 4k & 55 R i Bl 1k — B,
IR T R X M PR B4 XHE R, B AT R
UM IA) & Jr e oy iR, R BE DU T 20 A P R 40

20104F

% 0 25 50

L] m—RES

Lev i bva |
I Fm—wES

{HL K Ji G 7 Hh R 3 N BR ST 9 PR 7, 5 BO6E DX I8 P i
i 2 14 97 T A 5 0 AN IR Al . TR 1D T A A
6] BE A PT 48 %0 g TE WL 3t A T T R, 39 1) X
Sl B b PR A7 P RSP 2 L T A v AR A K B
W™ ALy A B P A T X K R PR
A7 T T 22 T A R v A ] IR A 5T B R
% BN

20154F

20204 B o R

100km  “JetSe il

Hl T2F

N RRES

6 2005—2020 EHMFESHEAEBNTEBHEXSH

[ #ruugshon

T Stk
[ Bt 3t
|3t es

B 7 2005—2020 F£i X ERFBRBETH

Fo6 LR AXEGEERSHEER T

i PR ittt 5/ B REERL/ P1/

Tg L A4k /ATg AL (ATg/AL)
2005 679.989  261.829
2010 678.746  262.084  —1.243 0.255 —4.875
2015 673.830  263.566  —4.916 1.482 —3.317
2020 678.062 262,668 4,232 —0.898  —4.713

4 %R

(1) s T8 2005 4F,2010 4F,2015 4, 2020 4F
T it 2 43 1k 679.989 Tg, 678.747 Tg.673.832 Tg Hl
678.063 Tg,15 a [H]Eh e fifi i 52 Gl /D 5 B #4285, %
3T B it 2t 4 728 AR A0 15 3 T T R e A K O ] (L
T D RS 8 oy N S R S N A R T E S ]
Rl P s it ok fie 22 19 3 AN 3RTT 2020 4R =3 ik fig A 2 F
295 XY 67.84 %, & X B A OB AR A, B AE AR
23 E] 43 A b S B VA m b R S, B A I [A]

MIHERS P93 1 22 B A A WA o LD, B A SR M
o AR 1 o AR VB A B 10 0 G B g R

<R

o 2005—20104F
--—- 2010—2015¢F
—— 2015—20204F

VB RCT AR PSS
Bl 8 &4 h i ) A X ok i B PR 55 0 7E B I
(2) BRI T P ) b O o7 B A | 3R 3 A v G
fIC R R AL 1 0 e K (58.22 %) , R & 2
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bR 19.43%  HREH N R 100, Bl

I AL B SO A W7 1 155 L 1 18 i 2 R AL A N G

R38R AR AR . H S TA) R DG 43 A il R, DXl T

MERFEEEREESHEMEER, MIRRED

B A i 22 322 53 A AR T R e e S, R R

T SRS A%, 2 S A b T T P R G
(3) B btz i) 5 Y b2 3 Al DX 38l i 3 2K 7

FEFEA WP R I RS AR 1 169.220 6 km® . 2L

BRI 135 7.068 T 1Ak Hb ] AR Hb 119 %% Ak S DX 3k e

it 3G Ay 2 L AT AR GA 1169.220 6 km”,

P 7B E 7.62 Tg. Wk fiff 5 09 e 55 PE AR

o IR H R R B L 20052020 4F ) PT84

By kg B, 6 Y DX Il A i ) P 2 0 i i B e B B T 1 VR

TE S W) B i £ IR 55 %) i 583 1k 25 itk — 2200 Ak . AT

Pl & AN Il I S, BR R TTHE 2010—2015 4F 1 2015—

2020 4 PTARECH IEZ A0, AT 1y PI 45 84

T, AR b SR I T el A — B, T e o i 55

PERYPEAL 45 5, 1 45 6 78 B A “ Uik ” H br 1Y 5 258

W, AR SR e I T VB A R R el A L N A 3 A

A 1 R AR 0 DR X X8l A A T % ) T s

X IR i A SEAS AR HH 21 26 RN AR S ORI 2026 52 i IX Sl

Rl P b, 194 3ok PR 2 o DR A v 265 B8 e JZ6 b AR

R AN T 38 K sl 20 I % B Bl 2 S P b P )T K

e AT 1 b ) T A Ak 0T B A 5t IR 55 09 T 90 8 IX B P

TRECh G IR B PP S R R Z IR
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